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Among all the various groups of gaseous carburizing compounds, that to
which the majority of experimenters attributed the greatest efficacy in the
process of the cementation of iron is without doubt the group comprising
cyanogen and its derivatives, and especially the volatile alkali cyanides.

That cyanogen and the more or less volatile cyanides can cement iron
intensely is beyond doubt. It is sufficient, to prove it, to note the results of
the cementation experiments carried out by Caron, using pure ammonium
cyanide (see p. 6). Moreover, it is well known that fused potassium cyanide
and potassium ferrocyanide are used in the pure state to obtain thin and
strongly carburized cemented zones in the case-hardening of machine parts.

But it is inexplicable why accurate experimenters, such as Caron, Guillet
and others, observing merely that the isolated alkali cyanides or ammonia
in the presence of carbon (see p. 5) can cement iron, inferred directly that
cyanides always play the chief part in the carburizing action of the cements
in the cementation industry. In industrial practice the cyanides do not exist
already formed, but may be formed in very small quantity by the action of
the nitrogen of the air (occluded in the cement) on the carbon used and on the
small quantities of alkali constituting a part of the ashes of this carbon.
Although the formation of small quantities of alkali cyanides can not there-
fore be wholly avoided in industrial cementation with carbon as base, the
part which is played by these traces of volatile cyanides is certainly negligible
in comparison with that of the carbon monoxide formed by the action of the
oxygen of the air on the carbon used as cement. The following facts show
certainly and clearly the correctness of this assertion:

i. If the activity of cements with carbon as base were due essentially
to cyanides formed by the action of the nitrogen of the air occluded in the
carbon on this carbon and on the alkalis contained in its ashes, it is evident
that the intensity of the cementation should be greatest when the cement is
made to act in an atmosphere of nitrogen, and least when a gas free from
nitrogen, as, for example, carbon monoxide, is completely substituted for the
air occluded in the carbon. But our experiments (see p. 121) have clearly
shown the contrary, viz., that wood charcoal in an atmosphere of pure
nitrogen gives rise to only a very faint carburization of the iron, while this
same carbon, freed from the last traces of occluded nitrogen by repeated
ignitions in a current of pure carbon monoxide and kept, before and during
the cementation, in an atmosphere of pure carbon monoxide, gives very
intense cementation. Thus, from numerous experiments it has been proved
that the carburization is considerably more intense when the carbon is made
to act on the iron in an atmosphere of carbon monoxide freed from nitrogen
than when it is made to act in the presence of air, in which case the nitrogen
intervenes together with the carbon monoxide.1

1 Charpy also (see p. 113) observed an analogous phenomenon, but his observation is
more than a year later than some patents of mine in which this phenomenon is clearly